Effect of endogenous digoxin-like factor and digoxin antibody on myocardial Na+, K(+)-pump activity and ventricular arrhythmias in acute myocardial ischaemia in rats.
The aim was to study whether a circulating sodium pump inhibitor (endogenous digoxin-like factor) contributes to the genesis of early ventricular arrhythmias in acute myocardial ischaemia in rats. Effects of digoxin antibody (260 micrograms.kg-1) on the incidence of ventricular arrhythmias, plasma digoxin-like immunoreactivity (DELFIA immunoassay), Na+, K+, and Mg2+ ions, and activity of the ouabain sensitive Na+, K(+)-pump in different regions of myocardium have been studied in propranolol naive and propranolol pretreated rats exposed to acute coronary artery ligation. Adult male Wistar rats were divided into six experimental groups: (1) saline pretreated controls; (2) saline pretreated coronary artery ligated rats; (3) coronary artery ligated rats pretreated with 260 micrograms.kg-1 digoxin antibody; (4) propranolol pretreated controls; (5) propranolol pretreated rats with acute myocardial ischaemia; (6) rats with acute myocardial ischaemia pretreated with both propranolol and digoxin antibody. Acute myocardial ischaemia in saline pretreated rats was associated with a twofold increase of plasma digoxin-like immunoreactivity and ventricular arrhythmias, but did not lead to changes in myocardial Na+, K(+)-pump activity. Pretreatment of coronary artery ligated rats with digoxin antibody reduced the total duration of ventricular tachycardia and ventricular fibrillation during a 15 minute postligation period from 201 (SEM 34) to 46(18) seconds (p < 0.002) but did not alter activity of the myocardial Na+, K(+)-pump. In rats pretreated with propranolol, acute myocardial ischaemia was associated with a twofold inhibition of the Na+, K(+)-pump in left atrial and left ventricular myocardium, and with a 69% increase in plasma K+ concentration. Administration of digoxin antibody to propranolol pretreated coronary artery ligated rats in parallel with the antiarrhythmic effect prevented the increase in plasma K+ concentration and inhibition of Na+, K(+)-pump in the left atrial, but not the left ventricular myocardium. A circulating digoxin-like factor contributes to the pathogenesis of myocardial ischaemia induced ventricular arrhythmias. As propranolol pretreatment of coronary artery ligated rats inhibited the Na, K(+)-pump in myocardium, the inhibitory effect of endogenous digoxin-like factor on Na+, K(+)-ATPase was probably masked in propranolol naive animals by the stimulatory action of catecholamines on Na+, K(+)-ATPase described previously.